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This listing of claims will replace all prior versions and listings of claims in the 
application: 

1 . (Currently amended) A process for preparing a propylene copolymer, the process 
comprising: 

polymerizing propylene and a comonomer selected from C2 and C4-C10 in the 
presence of the product of an activator and a metallocene compound represented by the 
formula: 




(CR 9 R 10 )„ 



wherein: M is hafnium a motal of Group 1, S, or 6 of the Poriodio Tabl e , 
R 1 are identical or different, and are one of a hydrogen atom, a C-C10 alkyl group, 
a C,-C,oalkoxy group, a C 6 -C, 0 aryl group, a C 6 -C 10 aryloxy group, a C2-C10 alkenyl 
group, a Ct-Co arylalkyl group, a C7-C40 alkylaryl group, a Cg-C^ arylalkenyl group, a 
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halogen atom, or a conjugated diene, said conjugated diene substituted with one or more 
hydrocarbyl, tri(hydrocarbyl)silyl or tri(hydrocarbyl)silylhydrocarbyl groups, and said 
diene having up to 30 atoms not counting hydrogen; 

R 2 ate identical or different, and are a hydrogen atom, a halogen atom, a Ci-C )0 
alkyl group, a halogenated C,-C,o alkyl group, a C 6 -C 10 aryl group, a halogenated Qj-Cto 
aryl group, a CrCo alkenyl group, a C7-C40 arylalkyl group, a C-C40 arylalkenyl group, 
a -NR 2 17 radical, a -SR 17 radical, a -OR" radical, a -OSiR 3 17 radical, or a -PR 2 ' 7 radical, 
wherein: R 17 is one of a halogen atom, a C r C l0 alkyl group, or a C 6 -Cio aryl group; 

R 3 are as defined for R ! ; 



R 8 is hydrogen or; 

R14 

N42 - 



R14 R14 



r14 



^2 M2 . . Lj2 (CR2 16 ) 



R15 



R15 R15 



R15 



R 14 



0 M2 O 



R14 



R 15 



O M2 - 

R15 



wherein: R H , R 1S and R lS are identical or different, and are a hydrogen, a halogen, a Ci- 
C 20 branched or linear alkyl group, a Ct-Cjo fluoroalkyl. a silylalkyl group, a C6-C30 aryl 
group, a C6-C30 fluoroaryl group, a Ci-C 20 alkoxy group, a C 2 -C 20 alkenyl group, a Cv-Cw 
arylalkyl group, a Cb-C 40 arylalkenyl group, a C7-C40 alkylaryl group, or R 14 and R 15 , 
together with the atoms binding them, form a cyclic ring; 
M 2 is carbon; 

R 9 and R'° are identical or different, and have the meanings stated for R l ; 

R 4 , R 5 , R 6 and R 7 are identical or different, and have the meanings stated for R 1 
provided that at least one of R 4 and R 7 are not hydrogen; and 
m and n are identical or different, and are zero, 1 or 2; 
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wherein the propylene copolymer comprises: 

a) at least 50 wt% units derived from propylene; 

hi from 5 wt% to about 28 wt% of thp rnrnnnomer: and 

c).a ratio of gl two g's as determined by the formula: 

S 10-60 

where the subscripts, 88-98 and 20-60, refer to the wt% of copolymer eluted in 
GPC-DRI, and in the numerator and the denominator. g T is the weight average g* over the 
elution range designated 88-98 and 20-60, respectively, and wherein the propylene 
copolymer has a weight average molecular weight of 20,000 to 1,000,000 g/mol 

2. (Currently amended) The process of claim 1 wherein M ia zirconium or hafnium, 
and R 2 are hydrogen. 

3. (Currently amended) The process of claim I wherein M is zirconium or hafnium, 
and R 2 and R 3 are hydrogen. 

4. (Currently amended) The process of claim 1 wherein R 14 , R 1S and R'^when 
present, are hydrogen or a Ci-C4alkyl group. 

5. (Currently amended) The process of claim 1 wherein R* io hydrogon, an d m and 
nare 1. 

6. (Currently amended) The process of claim 1 wherein R 5 and R 5 are hydrogen, R 9 
and R 1 0 . when present, are hydrogen, and R 4 and R 7 are identical, and are one of a 
fluorine, a chlorine, a bromine, a C,-C 4 allcyl group, or a Ce-Qo a*vl group. 



7. (Canceled) 
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8. (Original) The process of claim 1 wherein the polymer contains at least 75 weight 
percent propylene derived units, based on the total weight of the copolymer- 

9. (Original) The process of claim 1 wherein the metallocene compound is a single 
species. 

10. (Original) The process of claim 1 wherein the process is a single step polymerization 
process conducted in a single reactor. 

11. (Currently amended) A process for preparing a propylene copolymer 
composition comprising: 

polymerizing propylene and a comonomer of ethylene in the presence of the 
product of an activator and a metallocene compound represented by the formula: 
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wherein: M is hafiuum: Q motal of Group 1, 5, or 6 of thoPoriodic Table ; 

R l are identical or different, and are one of a hydrogen atom, a Ci-C 10 atkyl group, 
a Ci-Cio alkoxy group, a C s -C, 0 aryl group, a C 6 -Cio aryloxy group, a C2-C10 alkenyl 
group, a C7-C10 arylalkyl group, a C7-C40 alkylaryl group, a Cr-Gk, arylalkenyl group, a 
halogen atom, or a conjugated diene, said conjugated diene substituted with one or more 
hydrocarbyl, tri(hydrocarbyl)silyl ot tri(hydrocarbyI)silylhydrocarbyl groups, and said 
diene having up to 30 atoms not counting hydrogen; 

r 2 are identical or different, and are a hydrogen atom, a halogen atom, a C1-C10 
alkyl group, a halogenated C1-C10 alkyl group, a C 6 -Qo aryl group, a halogenated C 6 -Cio 
aryl group, a C 2 ~do alkenyl group, a C7-C10 arylalkyl group, a Q-Gw arylalkenyl group, 
a -NR2 17 radical, a -SR ,7 radical, a -OR ,7 radical. a -OS1R3 17 radical, or a -PR2 17 radical, 
wherein: R 17 is one of a halogen atom, a Ci-C w alkyl group, or a C 6 -Ci 0 aryl group; 

K are as defined for R ; 



R 8 is hydrog e n or * 
R 14 



R14 R14 



R 14 



\l\2 . M2 M2 . M2 (CR2 16 ) 



R15 



R15 R15 



R15 



R14 



R14 



W|2 O— 



R 15 



O M2 



R 15 



wherein: R 14 , R 15 and R 16 are identical or different, and are a hydrogen, a halogen, a Ci- 
C20 branched or linear alkyl group, a C1-C20 fhioroalkyl, a silylalkyl group, a CS-C30 aryl 
group, a CVC30 fluoroaryl group, a Ci-C 20 alkoxy group, a C2-C20 alkenyl group, a C7-C40 
arylalkyl group, a C 8 -C 4 o arylalkenyl group, a C7-C40 alkylaryl group, or R 14 and R 15 , 
together with the atoms binding them, form a cyclic ring; 
M 2 is carbon; 
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R 9 and R 10 are identical or different, and have the meanings stated for R 1 ; 

R 4 , R 5 , R 6 and R 7 are identical or different, and have the meanings stated for R 1 
provided that at least one of R 4 and R 7 are not hydrogen; and 
m and n are identical or different, and are zero, 1 or 2; 
wherein the propylene copolymer comprises: 

a) at least SO wt% nnits derived from propylene; a»d 

b) fr -T 5 wt% nh»nt 28 wty» ethylene: and 

5i a ratio of gl two g's as determined by the formula: 

MsdSL ai.io 

Mja-to 

where the subscripts, 88-98 and 20-60, refer to the wt% of copolymer eluted in 
GPC-DRI, and in the numerator and the denominator, g' is the weight average g' over the 
elution range designated 88-98 and 20-60, respectively, and wherein the propylene 
copolymer has a weight average molecular weight of 20,000 to 1,000,000 g/raol. 

12. (Currently amended) The process of claim 1 1 wherein A44s-a*6omum or 
haf n ium and whore s R 2 are identical or different Ci-Q alkyl groups. 

13. (Currently amended) The process of claim 11 wherein U in ziroonium or 
hothium, wherein R 1 are identical C,-C 4 aTJcyl groups, and wherein R 3 are hydrogen. 

14. (Currently amended) The process of claim 1 1 wherein R 14 , R 15 and R'^wjieji 
present, are identical and are a Ci -C 4 alkyl group. 

15. (Currently amended) The process of claim 1 1 wherein R *io hydrogon, and m and 
nare 1. 

16. (Currently amended) The process of claim 1 1 wherein R 5 and R s are hydrogen, 
R 9 and R' ° when present a w hydrogen, and R 4 and R 7 are identical and are a fluorine, a 
chlorine a bromine, a C,-C 4 alkyl group, or a C 6 -Cic>aryl group. 
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17. (Canceled) 

18. (Original) The process of claim 1 1 wherein the composition contains at least 75 
weight percent propylene derived units based on the total weight of the composition. 

19. (Original) The process of claim 1 1 wherein the metalloceoe compound is a single 
species. 

20. (Original) The process of claim 1 1 wherein the process is a single step 
polymerization process conducted in a single reactor. 

21. (Original) A propylene copolymer produced by the process of claim I. 

22. (Original) A propylene copolymer composition produced by the process of claim 1 1. 

23. (Currently amended) The propylene copolymer of claim 21, wherein the ratio of 
gl two g' s i a equal to or greater than 1.20. 

24. (Currently amended) The propylene copolymer of claim 23 wherein the ratio of 
gl two g's i s equal to or greater than 1 .30. 

25. (Currently amended) The propylene copolymer of claim 23 having from 3-wt% 
to28wt% 8wt%to25wt% comonomer derived units, based on the total weight of the 
copolymer. 

26. (Currently amended) The propylene copolymer of claim 23 having from 2 \ytr„ 
to 28 wt% 8wt%to25wt% elhylene derived units, based on the total weight of the 
copolymer. 
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27. (Currently amended) The propylene copolymer of claim 23 having from 4***% 
to 28wt% lOwt%to2Qwt% comonomer derived units, based on the total weight of the 
copolymer. 

28. (Currently amended) The propylene copolymer of claim 23 having from £wt% 
to 28 wt% 10wt%to20wt% ethylene derived units, based on the total weight of the 
copolymer. 

30. (New) A process for preparing a propylene copolymer composition comprising: 

polymerizing propylene and a comonomer of ethylene in the presence of the 
product of activator and metallocene compound represented by the formula: 




(CrV\ 



wherein: M is a metal of Group 4, 5, or 6 of the Periodic Table, 
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R' are identical or different, and are one of a hydrogen atom, a Ci-C, 0 alkyl group, 
a Ci-C,o alkoxy group, a C 6 -Cio aryl group, a C 6 -C,o aryloxy group, a C 2 -C t0 alkenyl 
group, a C 7 -C I0 arylalkyl group, a CrOo alkyiaryl group, a C-C40 arylalkenyl group, a 
halogen atom, or a conjugated diene, said conjugated diene substituted with one or more 
hydrocarbyl, tri(hydrocarbyl)silyl or tri(hydrocarbyl)silylhydrocaibyl groups, and said 
diene having up to 30 atoms not counting hydrogen; 

R 2 are identical or different, and are a hydrogen atom, a halogen atom, a Ci-Cw 
alkyl group, a halogenated C r Cio alkyl group, a C 6 -C t o aryl group, ahalogenated C 6 -C,o 
aryl group, a C 2 -C,oalkenyl group, a C7-C0 arylalkyl group, a Cg-C^o arylalkenyl group, 
a -NR2 17 radical, a -SR 17 radical, a -OR 1 7 radical, a -OSiRa 17 radical, or a -PRa 17 radical, 
wherein: R 17 is one of a halogen atom, a C1-Q0 alkyl group, or a C 6 -Cio aryl group; 

R 3 are as defined for R 1 ; 



R 8 is 



R14 R14 R14 R14 



M2 


M2 


, m2 (CR 2 16 ) ' 


R1S 


i 15 . 


R15 

R14 


_ | 




O— M2 



R15 

R14 

O L 2 - — O- — 

R 15 . R15 

wherein: R 14 , R 15 and R 16 are identical or different, and are a hydrogen, a halogen, a C,- 
Ca, branched or linear alkyl group, aC,-C 20 fluoroalkyl, a sUylallcyl group, aCVC 30 aryl 
group, a C 6 -C 30 fluoroaryl group, a C»-C 2 o alkoxy group, a C 2 -Cjo alkenyl group, a C,-C4o 
arylalkyl group, a C 8 -C 40 arylalkenyl group, a C7-C40 alkylaryl group, or R 1 4 and R , 
together with the atoms binding them, form a cyclic ring; 
M a is carbon; 

R 9 and R 10 are identical or different, and have the meanings stated for R ; 
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R 4 , R 5 , R 6 and R 7 arc identical or different, and have the meanings stated for R 1 
provided that at least one of R 4 and R 7 are not hydrogen; and 
m and n are identical or different, and are zero, I or 2; 
wherein the propylene copolymer comprises; 

a) at least 50 wt% units derived from propylene; 

b) a ratio of g' s as determined by the formula: 

.£22=2.*U0 

where the subscripts, 88-98 and 20-60, refer to the wt% of copolymer eluted in GPC- 
DRI, and in the numerator and the denominator, g' is the weight average g* over the 
elution range designated 88-98 and 20-60, respectively, and wherein the propylene 
copolymer has a weight average molecular weight of 20,000 to 1,000,000 g/mol, and 
wherein R I4 S R ,s and R 16 , when present, are identical and are a C, -C 4 alkyl group. 

31. (New) The process of Claim 1, wherein the metallocene compound is selected 
from the group consisting of: 

rac-1 ,2-emylenebis(4,7-dimethyl-mdenyl)hafhium dichloride; 
rac-1 ,2-emylenebis(4,7-dielhyl-indenyl)hamium dichloride; 
iac-l,2-emylm«tas(4,7-diisopropy^ 
rac-l,2^ylenebis(4,7-di-t-butyi-i^ 

rac-U-ethylenebis(4-mefoyl-7-phenyl-mdenyl)hafmum dichloride; 
rac-1 ,2^ylenebis(4-phenyl-7-memyl-mdenyl)hamium dichloride 
rac-1 >ethylenebis(2,4,7'4rimethyl-indenyl)hafiiium dichloride; 
rac-1 1 2-emylen*bis(2-emyl-4,7-dimemyl-indenyl)bafhium dichloride; 
rac-1 ,2-emylenebis(2-isopropyl-4,7-dimemyl-indenyl)bamium dichloride; 
rac-1 ,2-ethylenebis(2-n-butyl-4 J-d^emyl-mdenyl)hamium dichloride; 
rac-U-ethylenebis(2-iso-butyl-4,7-dimemyl-moenyl)haMumdichlori^ 
rac-1 ^^foylenebis(2-tert-butyl-4,7-d^emyl-mdenyl)hamium dichloride; 
rac-l,2-ethylenebis(2-sec-butyl-4,7-dimethyl-mdenyl)hamiumdicU 

T^l>emylenebis(2-mefoyl-4,7-&ewyM 
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rac-1 ^-ethylenebi^AT-triethyl-indenyOhafiiium dichloride; 
rac-l,2-ethylenebis(2-isopropyl-4J-diethyl-ind^yl)hafhiumdichlotid^ 

rac-U-efoylenebis(2-B-butyM 

rac-l,2-etbylenebisC2-iso-butyMJ-diethyl-indenyl)b^umdid^de; 
rac-l,2^thylenebis(2-tert-butyM^ 

rac-l,2-6thylenebis(2-Bec-butyl-4J-diethyl-indenyl)ha^umdicWoride; 

rac-l>ethyleiiebi!*2-methyl-4,7-^^ 
rac-l£-ethyleiwbi^2-ethyl-4jMm^ 

Tac-l,2-ethylenebis(2,4 > 7-trii8opropyl-indenyl)hafiiium dichloride; 

rac-1 £-ethylenebis(2»*-biityl-4 ,7-diisopropyl-indenyl)ha&ium dichloride; 

rac-l,2-ethyle»^is(2-iso-butyl-4J^^ 

rac-1 ^-ediylenebis(2-tert-butyl-47^fiopropyl-inden)rt)hafoium dichloride; 
rac-1 ,2^thylenebi9(2-sec-butyM,7-diisopropyl-indaiyl)hafiuum dichloride; 
rac-1 ,2-ethylenebis(2-methyl-4,7-di-t-butyl-ii«lenyl)lia&ii»ii dichloride; 

rac-U^thylenebi^-ethyl-V-di^ 

rac-U-ethylenebis(2-isopropyW,7-di-t-butyl-indenylJhalni^ 

rac-1 >ethylenebis(2-B-butyl-4 ,7-di-t-butyi-indenyl)hafiiium dichloride; 

rac^U-ethylenebisC-iso-butyl^ 

rac- 1 ,2-ethylenebis(2 A7-tri-t-butyl-indenyl)nafiriuro dichloride; 

rac-1 ,2-ethylenebis(2-sec-butyl-4 J-di-t-butyl-indeny])haMum dichloride; 

rac-1 ,2-ethylenebis(2 ,7-dimetbyl-4-pheoyl-indenyl)hafiiium dichloride; 

rac-l,2^yleDebis(2-isopropyl-4-phenyl-7-inemyl-iT^enyl)ha&ium dichloride; and 

dialkyl analogs thereof. 
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